Distribution, cellular localization, and ontogeny of preprothyrotropin-releasing hormone-(160-169) (Ps4)-binding sites in the rat pituitary.
The rat TRH precursor contains five copies of TRH separated by connecting peptides. Previous studies have shown that the decapeptide prepro-TRH (160-169; Ps4) potentiates the effect of TRH on TSH secretion. In the present study, we have characterized Ps4 receptors in the rat pituitary by in vitro autoradiography using [125I-Tyr0]Ps4 as a radioligand, and we have investigated the evolution of receptor density during ontogenesis. Incubation of rat pituitary slices with [125I-Tyr0]Ps4 revealed intense binding in the anterior lobe and virtually no binding in the neurointermediate lobe. Biochemical characterization of the Ps4-binding sites suggested the existence of a single class of sites exhibiting high affinity for [Tyr0]Ps4 (IC50 = 8.3 +/- 1.2 nM) and a much lower affinity for Ps4 (IC50 = 9.3 +/- 1.2 microM). Emulsion-coated cytoautoradiography performed on cultured anterior pituitary cells showed that only 26% of the cells possessed [125I-Tyr0]Ps4-binding sites. Immunocytochemical analysis using antibodies against the different anterior pituitary hormones indicated that the cells possessing [125I-Tyr0]Ps4-binding sites did not correspond to TSH-, PRL-, GH-, ACTH-, or LH-secreting cells. In contrast, cells expressing Ps4 receptors were immunoreactive for the S-100 protein, a marker of folliculo-stellate cells. During postnatal development, a 4-fold increase in the concentration of [125I-Tyr0]Ps4-binding sites occurred from birth to weaning in the pituitary, with a marked and transient increase at the time of weaning. Thereafter, the density of sites declined gradually until day 60. In conclusion, the present study shows that folliculo-stellate cells express [125I-Tyr0]Ps4-binding sites in the anterior pituitary, and that these sites are developmentally regulated. The present data suggest that the potentiating effect of Ps4 on TRH-induced TSH secretion is mediated by folliculo-stellate cells.